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Introduction
In the pre-crisis period of globalization, the rapid integration of huge emerging market countries such as China and India into the world economy led to high demand in global food and energy markets (IMF, 2008) . The depreciation of the US-dollar caused further upward pressure: While international prices are often denominated in dollar, many producers calculate the price in their own currency. Oil and food prices have moved in parallel in recent years ( Figure 1 ). This pattern is probably also driven by legislative mandates to use cropland for the production of biofuels and the increasing role of commodities in international asset portfolios (Bakhat and Wuerzburg, 2013, Zilberman et al., 2013) . While the global financial crisis led to a decline in the world demand for commodities, causing oil and food prices to fall, they started to rise again thereafter. Rocketing oil and food prices can affect the real side of the economy, depending on the degree of their transmission to the domestic price level. Price increases may depress the purchasing power of private households and can trigger production losses, as firms will choose labour and capital input to match the shifts in relative prices. In the case of price decreases, a reversal is expected, given that the adjustment pattern is symmetric. The effects should be especially visible in low-income net importing countries. As food rep-2 resents a relatively large share of the consumption baskets of private households, accelerating prices can lead to increasing poverty and political instability. For instance, high and volatile food prices have contributed to social unrest in the eve of the Arab Spring (Breisinger, Ecker and Al Riffai, 2011) . By exploring the causes and consequences of high food prices, especially in developing countries, Dewbre, Giner, Thompson and von Lampe (2008) have highlighted the importance of price transmission which is at the centre of our paper.
The remainder of the paper is organized as follows. Section 2 reviews the policy reactions to oil and food price shocks that have been implemented in the countries considered in the analysis. Section 3 provides a discussion the econometric methodology.
Moreover, it presents the data and the results. In section 4, we deliver the outcome of some robustness checks. Among others, in turns out that international prices do not affect GDP growth. Finally, Section 5 concludes with some policy recommendations.
Policy reactions to oil and food price shocks -quantifying the pass-through
The degree of price transmission can differ across countries, depending on whether own resources can be mobilized to mitigate the effects. Policy responses may also shape the outcome (Timmer, 2008) . In case of price hikes, governments can react by rising subsidies or improved safety nets to protect poor households. Export restrictions might be implemented to stimulate supply at domestic markets. Wage-price spirals may occur in countries with wage and price indexation. To combat the rising inflation pressure, central banks may tighten their monetary policy stance, but with adverse effects on the real economy. Countries with international reserves may react by appreciating their currencies. However, an appreciation hurts firms engaged in export-oriented activities and hampers the build-up of import-competing industries. While such policies could dampen the adverse effects of food and oil price shocks, they can contribute to higher instability in international markets and decrease the incentives of domestic farmers to respond with higher production. In addition, policies are not sustainable, if they imply a deterioration of public budgets.
This paper investigates the impacts of global food and oil prices on consumer prices for a sample of MENA countries: Algeria, Egypt, Jordan, Libya, Morocco, Syria and Tunisia. The selection is motivated by data availability. All countries considered are net food 3 importers. Due to strong population growth, the vulnerabilities will likely increase in the future. The region is the most food import dependent region in the world. Food dependency ratios, i.e. net imports over private consumption exceed 50 percent on average, with substantial variation across countries (Ianchovichina, Loening and Wood, 2012) . Moreover, Algeria is blessed with natural resources. Therefore, the impacts can be studied for resource abundant and resource scarce economies. Among the developing world, the MENA region is outstanding for its extensive use of price subsidies and controls. Hence, insights into the effectiveness of these measures can be obtained.
Previous studies looked at the impact of commodity prices, mostly from the perspective of industrial (Kilian (2008a (Kilian ( , 2008b or oil exporting countries (Esfahani, Mohaddes and Pesaran, 2012 (Sachs and Warner, 1999) .
Data, econometrics and empirical results
We start with cointegration and weak exogeneity tests (Johansen 1988 , 1991 , Kremers, Ericsson and Dolado, 1992 , Urbain, 1992 . Based on this information, we estimate conditional error-correction models (ECMs) in the second step. By estimating symmetric and asymmetric variants of ECMs we acknowledge that transaction costs, trading rules, or policy changes may invalidate the linearity assumption. Although the linearity restriction should not have an impact on the long run in infinite samples, it could produce misleading inference over a finite time span. 1 We finally decided to set the threshold equal to zero in order to be able to differentiate between positive and negative shocks. A value of zero would approximately also result from the application of the HansenSeo testing procedure for two-regime threshold cointegration in vector error-correction models (Hansen and Seo, 2002) . The results are available on request from the authors. 2 Several approaches take non-linearities into account. See Enders (2001), Enders and Granger (1998) , Enders and Siklos (2001) and Hansen and Seo (2002) . For a deeper discussion of these asymmetry issues in error-correction models see Belke, Beckmann and Verheyen (2013) . Following the results of standard unit root tests and also the consensus established in the literature, we consider all variables used in our investigation as integrated of order 1.
The sample ranges from the first quarter of 1990 to the fourth quarter of 2011. We investigate five countries: Algeria, Egypt, Jordan, Morocco and Tunisia.
Results
Cointegration analysis (Johansen method), impacts on prices
The bivariate case -consumer prices and food versus oil prices
We begin with the presentation and discussion of the empirical results gained from bivariate cointegration exercises based on the Johansen method (Johansen, 1988 (Johansen, , 1991 .
We display the results of our bivariate cointegration analysis in Tables 1 and 2 . Table 1 examines the relationship among consumer prices (CPI) and food prices expressed in national currency, whereas Table 2 assesses the relation between CPI and oil prices in national currency.
As a main result, cointegration is usually detected and the long run impact of food prices turns out to be stronger than that of oil prices. The estimated food price elasticities are about twice as large as oil price elasticities. The consumer price index (CPI) reacts with the correct sign to restore deviations from equilibrium. Moreover, international prices are weakly exogeneous, except of Egypt and Tunisia. This does, however, not imply that Egypt and Tunisia affect global market prices, as international prices are measured in local currency. Hence, evidence based on inflation models is likely biased, as the cointegrating relationship is ignored. 
The trivariate case -decomposing international prices
We continue with the presentation and discussion of the empirical results gained from trivariate cointegration exercises, i.e. by decomposing the international price measured in domestic currency into the nominal exchange rate and the international price in USdollar. Hence, we now deal with the long-run relation between three variables in which no variable is exogenous a priori.
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We display the results of our trivariate cointegration analysis in Tables 3 and 4. Table 3 examines the relationship among consumer prices (CPI), the exchange rate (local currency per USD) and food prices in USD, whereas Table 4 assesses the relation between consumer prices (CPI), the exchange rate (local currency per USD) and oil prices in USD. Note: Empirical models are trivariate, as they also include the nominal exchange rates (ExRate), measured as units of local currency per US dollar (average of period). International price denominated in USD. B(…) denotes the long-run parameters in the cointegrating relationship, F(…) the feedback coefficients.
Basically, the results of the bivariate models displayed in Tables 1 and 2 are confirmed by the results displayed in Tables 3 and 4 . One arrives nearly at the same conclusions if the international price in local currency is decomposed into its two ingredients. Espe-8 cially in the food price model ( 
Estimating error-correction models -symmetric versus asymmetric adjustment
Based on the information gained in section 3.2.1, we proceed with estimating errorcorrection models. Given the results on weak exogeneity, we focus on conditional single equation models. Besides the models with a symmetric adjustment process (Table   5) , asymmetries in the feedback mechanism are allowed (Table 6 ), depending on whether the (mean adjusted) error correction term is positive (EC>0) or negative (EC<=0).
The motivation of this setup is the finding of nonlinearities in some papers of the related literature such as International Monetary Fund (2008) and Ianchovichina et al. (2012) .
We start with the discussion of the results from the estimation of the symmetric error correction models displayed in Table 5 below. The endogenous variable is domestic CPI inflation. The parameter EC represents the (mean adjusted) error correction term which has been calculated from the cointegrating relationships in Tables 1 and 2 . According to the usual test statistics autocorrelation, and some other issues are not a problem at all.
However, some less unambiguous results from the Cusum of Squares test or the Ramsey test really speak in favour of adopting an asymmetric ECM as the next step. Note: The endogenous variable is domestic CPI inflation. All variables are specified in logs, p is CPI, and food and oil are international food and oil prices, both expressed in national currency. The parameter EC represents the (mean adjusted) error correction term which has been calculated from the cointegrating relationships in Tables 1 and 2 . R 2 is the modified R-squared, and QM stands for the modified Portmanteau statistic for autocorrelation in the residuals up to the specified lag length. The figures in parentheses after the regression coefficients denote standard errors; the entries for QM are p-values.. Table 5 almost always turn out to be highly significant with the correct sign. The food price models often have a better fit. The contemporaneous impact of international inflation on domestic inflation is higher in case of food prices.
The error correction terms displayed in
We are able to fit conditional single equation conditional error correction models because of the results on weak exogeneity. There are a few exceptions, particularly for Egypt and Tunisia, where international prices seem to be not weakly exogenous. This does not necessarily imply, however, that these countries can affect world prices, as international prices are denoted in domestic currency. In principle, the exchange rate may react to deviations from the long run, causing a rejection of the assumption on exogeneity. Moreover, we could argue that a bivariate error correction model for Egypt and Tunisia does not lead to different conclusions with respect to domestic inflation.
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Let us now turn to the estimation results for asymmetric ECM specifications displayed in Table 6. The empirical evidence conveyed in this table does not indicate substantial   improvement over Table 5 . Nonetheless, the response to negative error-correction terms, seems to be higher, with the exception of Algeria, a MENA country with less rigid labour markets (Angel-Urdinola and Arvo Kuddo, 2010, Campos and Nugent, 2011) . A negative error correction term implies that the CPI is below its long run equilibrium value. Such a constellation can occur after positive shocks in international prices. Instead, the response to positive error correction terms is often insignificant as for instance for Egypt. Here, the international price has declined, but the CPI did not adjust accordingly. Hence, this finding might indicate among others rigidities to downward price adjustments, probably driven by wage rigidities. Nevertheless, one must take into account that employment laws in MENA remain subject to evasion, weak enforcement, and in many cases do not affect the large informal sector. Informality, defined as the share of employment not contributing to a pension scheme, is lowest among the MENA countries for Egypt -a country for which we identified a clear asymmetric error correction in the wake of price shocks.
Another piece of evidence supporting our view is that in Egypt labor regulation is perceived by firms as a major constraint while this is to a lesser extent true for other MENA countries like Jordan, Algeria and Morocco (Angel-Urdinola and Arvo Kuddo, With an eye on the potential incidence of the Arab Spring, the revolutionary wave of demonstrations and protests, riots, and civil wars in the Arab world which began on 18
December 2010, on our results, we also check whether our cointegration results hold for a shorter sample ranging from 1990Q1 to 2010Q4. We do not feel in need to include Jordan in this exercise, because the impacts of the Arab spring appear to be more indirect yet. We display the results of cointegration tests for the bivariate case and the limited sample in Tables 7 and 8 below. As for the complete sample period, there is usually evidence of cointegration and the impact of food prices is stronger than that of oil prices. The national consumer price index always reacts with the theoretically expected sign to restore deviations from equilibrium. World prices such as food and oil prices turn out to be weakly exogeneous, except of Tunisia.
The results of the trivariate models lead us to the same conclusions as in Tables 7 and 8 .
They just corroborate our analysis based on the full sample period. Again, differences between the food price and the oil price model tend to decrease slightly if the nominal exchange rate appears in the cointegrating relationship. The corresponding parameter often enters with a positive sign in the food price model, again indicating a long-run depreciation in response to food price shocks. In contrast, it enters with a negative sign in the oil price model (except Algeria), which suggests an appreciation. Oil again does not appear to be weakly exogeneous in the Egypt and Tunisian case. Tables 7 and 8 . Models are trivariate, as they also include nominal exchange rates (ExRate), measured as units of local currency per US dollar. International prices are denominated in USD.
Impacts of international price shocks on GDP growth?
We now check whether there is an impact of international price shocks on real GDP in MENA countries and, if it exists, whether is more pronounced than that on domestic consumer prices. In other words, we assess whether real GDP is a significant transmission channel of foreign price shocks on domestic "politics". Our motivation is that the presumed effect of the global oil and food prices on the local inflation is at least partly driven by the assumption that the global prices fluctuations of those two commodities are widely affecting the business cycles of the local markets in the region. Oil and food price fluctuations may affect the local markets cycles via three channels: the significant importance of oil incomes in Algeria, the significant cost of the intervention policies (subsidies and strategic food reserves) in the region to insulate the local markets and the effects of the inter-region linkages and the outer-world linkages on the region's business cycles. To be conservative and consistent with the previous robustness check, we continue to use the limited sample period up to 2010Q4 and leave out Jordan.
Cointegration tests
As in the preceding sections, we start with a battery of cointegration tests to empirically investigate the impact of changes in international prices on local real GDP in a couple of selected MENA countries (Tables 11 and 12 ). We then change our focus from level to growth relationships and come up with an analysis of Granger Causality (Tables 13   and 14) . Cointegration is not detected in Tables 11 and 12 , especially not for food prices. Nor is there a long-run impact of international price shocks on real output, even not for Algeria, although this country is blessed with natural resources. As the cointegration tests fail, the other parameters are irrelevant.
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These effects also hold if international prices are measured in US-dollar and the nominal exchange rate enters the long-run relationship.
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Granger Causality tests
The lack of a long run impact of international prices on real GDP does not imply that there is no short-run response. The latter can be determined by Granger Causality tests (Granger 1969) . The null hypothesis of no causality is tested between the growth rates of real GDP and the corresponding change in international prices. Year-on-year rates are considered in Tables 13 and 14 , and quarter-on-quarter rates in Tables 15 and 16 . Again, we do not find any impact of nominal prices on real GDP, even not in the short run.
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Conclusions and policy recommendations
Seen on the whole, we would like to stress the policy relevance merging from our empirical results.
The asymmetric error-correction identified in the paper, i.e. the lower reaction of domestic consumer prices after negative shocks in international prices, points to rigidities to downward price adjustments. From this perspective, extended price subsidies are the consequence which may lead to fiscal problems in the respective MENA countries.
They can also contribute to higher instability in international markets due to biased incentives to food producers. What is more, exchange rate movements do not serve as complete shock absorbers in MENA countries. Finally, the estimated food price elasticities are about twice as large as oil price elasticities. This implies that the impact of food prices dominates.
The result of asymmetric error correction, i.e. the lower reaction of domestic consumer prices after negative shocks in international prices, deserves special attention. The reason for the high policy relevance of this result is illustrated in the following. Intervention policies in the MENA region countries are very common and include subsidies and 6 It may be argued that real prices might be a better choice. The results are available on request, but with an eye on the lack of a long-run relation, we feel legitimized to concentrate on the inflation reaction.
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food strategic reserves. Energy and food subsidies have been used to be for decades, the major part of the social security safety net in the region (Albers and Peeters, 2011) . According to IMF data, food subsidies have been estimated about 0.7 percent of GDP of the MENA countries in 2011. Energy subsidies have cost about $240 billion in 2011, which is equal to about 8.5 percent of the regional GDP or 22 percent of the government revenue and account for about 50 percent of the global energy subsidies.
Other intervention tools are the food strategic reserves. The MENA region countries now hold more than 13 percent of global wheat stocks and 15 percent of global wheat trade. It is suggested that this strategy can reduce the variability of domestic wheat prices and, despite some failures, can insulate the region countries from off-shore price disturbances (Larson et al., 2012) . By comparing the adjustment pattern across countries, our analysis provides an indirect evaluation of the success of policies implemented to cushion the domestic economies from global price shocks.
In this vein, we feel legitimized to consider government interventions to be just another economic characteristic affecting pass-through to the local inflation. In some definition, for a country to be considered as food secure, it is supposed to generate sufficient foreign exchange from exports to finance food imports (Breisinger et al. 2010 ). However, keeping domestic prices and imports of food as stable as possible is not just about importing enough food, but also using interventions based on food stocks and price subsidies on imported food. Those massive interventions will cost even more in case of global price fluctuations. For instance, the government will have to double the subsidy paid per unit of imported food in case of a shock doubling the world food price in order to keep imports at levels prevailing at the old international prices (Ianchovichina et al. 2012 ).
Regardless of the assumption that food and oil prices fluctuating simultaneously, MENA oil-exporting countries, such as Algeria and the Gulf Council countries not considered in our study, should benefit on the macro level in case of rising oil prices, having more fiscal space to cover the food imports and the costs of interventions. The situation in the MENA oil-importing countries will differ and its fiscal space will depend also on other factors including its relations with the region and the outer world through remittances and trade.
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We conclude with some final remarks about the identification of further research areas.
In spite of the legitimized focus on the Arab Spring since turn-of-year 2010/11, one should not forget the Union for the Mediterranean partnership, which was initiated with the Barcelona process in 1995. It aims at the establishment of free trade agreements in the area and tries to promote regional interdependences (Canova and Cicarelli, 2011) .
Consequently, an interesting question in the context of this paper is whether an increase in trade and regional interdependencies would change the nature and features of the pass-through of international price movements to the Mediterranean. Moreover, the high linkage between the GCC countries and the other countries in the MENA region through the financial flows and remittances should have a bearing on the degree of the pass-through of international price shocks on domestic prices and GDP (Ilahi and Shendy, 2008) . We leave these questions to further research.
